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Appendix Analytical Solution 

The solution of the quantum mechanical equaticn can be ex- 

pressed in terms of parabolic cylinder functions. 

Substituting 6 from Eq. (6) in Eq. (16) we get 

with 'Y 5 

Let 

wdt 
a = Ae 

6 = Be 
-$dt 

and we get 

,Fi = $.[(G~)A+wB] 
< 

LB = $C-(G-~)B+Q~A~ . 

For the simple case, after transformed by Eqs. (10) and (11) 

this becomes 

I A' = &A+KB) 

i 
LB' = *(KA-TB) 

prime = & . 

(A-1) 

(A-2) 

(A-3) 

(A-4) 
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Going to the uncoupled second crder equations we get 

2 
'41' + [&?4 _ &)I*=0 

: 
(A-5) 

LB” + (!L,‘-(-1: 
4 2 

$.) ]SEO 

?hese are in the standard forms of parabolic cylinder equations 

(see e.,g. "Fandbook of Mathematical Functions", Vational Bureau of 

Standards, 9th printing, 1970, p.p. 685-720). Take the A-equation 

A" + (+~~-h)A=0 (~-6) 

The two standard solutions are the parabolic cylinder functions 

E(X,r) and E*(X,T) . 

We are interested in their asymptotic Values. 
2 Yor T += 

12 1 1 

E(A,T) + /- ;e 
i(FT -hPnr+$2+FT) 

2 
= argf(i+iX) = argf(-i$-) . 

2 
:Jith A = $ _ E we get at T+m 

Y2 lim 3,($-k,r)+ $ $fie 
i(r2+K2Lnr+2$2+n) 

T-f- 

=/Te 
+(T2+K2Qnr+2@2+7r) 

(A-7) 

i * i K 2 2. _1. lim E (F-r,~)+ 7~; e J 
-$T2+K22nT+2@2+v) ho 

T+--m 
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and at T+-m 

I 

1 2 
ilin 2*($-g) T 

T-f-m 
I-0 

Our initial condi tion is 

IAl = co,; = 1 

Hence the solution is 

at T=--CO . 

lT2 
1 -TK . 2 

A(T) = E e E($-&, T) . 

At T=+W then 

rr2 
IA( f cosas = e-TK 

2 

(A-8) 

(A-9) 

(A-10) 

(A-11) 

agreeing with Eq. (13). 

It is interesting to note that in the quantum mechanical treat- 

ment the wave functions are given by linear equations which fre- 

quently have solutions expressible in terms of known functions. 

In the classical treatment one deals with the amplitudes of the 

wave functions, hence with more complex nonlinear equations. 


